Phosphorylation of tau protein by purified p34cdc28 and a related protein kinase from neurofilaments.
It has been suggested that hyperphosphorylation of the tau protein in neurofibrillary tangles may be relevant to the etiology of Alzheimer's disease and that at least one of the hyperphosphorylated sites lies within a consensus sequence for the p34cdc2/cdc28 family of kinases. We describe a new method for large-scale purification of p34cdc28 kinase from Saccharomyces cerevisiae and show that the purified enzyme can phosphorylate bovine and human tau. Phosphorylation was greatly enhanced by the addition of basic and acidic substrate modulators. The effect of the substrate modulators differed both with the structures of the substrates and the modulators. Similar results were obtained with a kinase that could be purified from neurofilaments by p13suc1 affinity chromatography, a hallmark of p34cdc2/cdc28-type kinases. These results are consistent with the hypothesis that a kinase of this type is involved in tau phosphorylation in vivo and open the possibility that hyperphosphorylation in Alzheimer's disease may be controlled by substrate modulators.